
REMARKS 

Claims 3 and 4 are pending in the application. Claims 1 and 2 were rejected under 35 U.S.C. 
§ 1 12, second paragraph, as described on page 2 of the Office Action. Claims 1 and 2 were rejected 
under 35 U.S.C. § 103 as described on page 3 of the Office Action. Claim 3 is the only independent 
claim. 

Attached hereto is a Substitute Specification that includes amendments to place the 
application in correct idiomatic English. It is respectfully submitted that the substitute specification 
contains no new matter. Additionally attached hereto is a marked-up version of the changes made 
to the specification by the current amendment. The attachment is captioned " Version with 
Markings to Show Changes Made ." 

It is respectfully submitted that the outstanding rejections of claims 1 and 2 are moot, as the 
claims have been cancelled. 

It is respectfully submitted that claims 3 and 4 comply with 35 U.S.C. § 112, second 
paragraph. 

It is respectfully submitted that claims 3 and 4 are patentable over Fang within the meaning 
of 35 U.S.C. § 103 for the following reasons. 

Page 3 of the Office Action indicates that Fang does not disclose heating the material in a 
heating temperature of 1150 - 1250°C. However, the Office Action nevertheless indicates that 
heating the material in a temperature of 1 150 - 1250°C would not be a patentable distinction and 
furthermore that the Applicant has not demonstrated that the claimed forging temperature is 
somehow critical and productive of new and unexpected results. 

It is respectfully submitted that the Examiner has failed to establish a prima facie case of 
obviousness within the meaning of 35 U.S.C. § 103. Furthermore, it is therefore respectfully 
submitted that the Applicants have no duty to demonstrate criticality to rebut a prima facie case of 
obviousness. 

35 U.S.C. § 103 authorizes the Patent and Trademark Office to refuse granting of a patent: 

if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a 
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person having ordinary skill in the art to which said subject matter 
pertains. 

The underlined portion of the statute, coupled with the language in 35 U.S. C. § 102 that "a 
person shall be entitled to a patent unless" (emphasis added) places a heavy burden on any Examiner 
seeking to reject the claims of a patent application for obviousness, for it is the task of the patent 
Examiner to produce the factual basis for a rejection under 35 U.S.C. § 103. In re Warner, 379 F. 
2d 101 1, 154 USPQ 173 (CCPA 1967). 

To safeguard the rights of patent Applicants and prevent perfunctory dismissal of patent 
claims, Congress and the Patent and Trademark Office have enacted statutes or rules and procedures 
which must be followed in the examination process. 

35 U.S.C. § 132 mandates the Patent and Trademark Office, whenever rejecting any claim 
for a patent to: 

notify the applicant thereof, stating the reasons for such 
rejection ... together with such information and references as may be 
useful in judging of the propriety of continuing the prosecution of his 
application. 

Section 706.02(j) of the Manual of Patent Examining Procedure Instructs: 

[a]fter indicating that the rejection is under 35 U.S.C. § 103, 
the examiner should set forth in the Office Action (A) the relevant 
teachings of the prior art relied upon, preferably with reference to the 
relevant column or page number(s) and line number(s) where 
appropriate, (B) the difference or differences in the claim over the 
applied reference(s), (C) the proposed modification of the applied 
reference(s) necessary to arrive at the claimed subject matter, and (D) 
an explanation why one of skill in the art at the time the invention was 
made would have been motivated to make the proposed modification. 

As a matter of Patent and Trademark Office practice, then, due process under 35 U.S.C. § 
132 requires an Examiner, whenever rejecting a claim under 35 U.S.C, § 1 03, to include in his official 
action, (1) a statement regarding the features of the invention set forth in Applicants 1 claims; (2) a 
comparison of the claimed features of the invention with the closest prior art reference or references; 
(3) an explanation of why the differences between the features of an Applicants' claimed invention 
and the closest counterparts in the prior art are such that the claimed invention as a whole would have 
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been obvious to one of ordinary skill in the art at the time the invention was made, and (4) sub- 
stantiation of that explanation with either evidence in the form of prior art references or sound 
scientific reasoning such that one may take official notice of it . See, for example, In re Hughes, 345 
F.2d 184, 145 USPQ 467 (CCPA 1965); In re Soli, 317 F.2d 941, 137 USPQ 797 (CCPA 1963). 
Indeed, whenever a claim is rejected under 35 U.S.C. § 103, the Examiner must "expressly make the 
three factual determinations required by Graham and consider objective evidence of obviousness 
before the legal conclusion of obviousness vel non is made. 1 ' Hybritech Inc. v. Monoclonal 
Antibodies, Inc. 802 F2d 1367, 231 USPQ 91, 93 (Fed Cir. 1986) 

In the present case, the rejection is under 35 U.S.C. § 103 and the reference shows or 
describes an invention other than the claimed invention. On the record there are differences between 
the prior art teachings and what is claimed. Specifically, Fang does not teach heating a material to 
a temperature in the range of 1 1 50 - 1250°C. The Examiner asserts that the "prior art forged product 
finishing temperature is 850 - 1250C (see line 65-67, column 4)." From this teaching, the Examiner 
extrapolates that "the starting temperature for forging can be higher than 1050C." While not 
admitting the accuracy of this nebulous assertion, it is respectfully submitted that the Examiner has 
failed to establish a prima facie case of obviousness within the meaning of 35 U.S.C. § 103. In 
particular, the Examiner has failed to provide evidence, in the form of prior art references or sound 
scientific reasoning, of heating the material in a temperature range of 1 150 - 1250°C as required in 
independent claim 3. 

Accordingly, it is respectfully submitted that the Applicants have no duty to demonstrate that 
heating the material to a temperature in a range of 1150 - 1250°C is "somehow critical and 
productive of new and unexpected results." In particular, a showing of criticality may be used to 
rebut a prima facie case of obviousness. However, in the present case as indicated above, the 
Examiner has failed to establish a prima facie case of obviousness. 

For the reasons discussed above, it is respectfully submitted that claim 3 is patentable over 
the prior art of record within the meaning of 35 U.S.C. § 103. Furthermore, as claim 4 is dependent 
upon claim 3 and therefore includes all the limitations thereof, it is respectfully submitted that claim 
4 additionally is patentable over the prior art of record within the meaning of 35 U.S.C. § 103. 



Having fully and completely responded to the Office Action, Applicants submit that all of the 
claims are now in condition for allowance, an indication of which is respectfully solicited. 

If there are any outstanding issues that might be resolved by an interview or an Examiner's 
amendment, the Examiner is requested to call Applicants' attorney at the telephone number shown 
below. 

Respectfully submitted, 
Sakae NISHIGORI et al. 




Thomas D. Robbins 
Registration No. 43,369 
Attorney for Applicants 



TDR/abm 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
April 14, 2003 



BACKGROUND OF THE INVENTION 
The present invention relates to a forging method, more 
specifically a forging method h**44«u III "a way lu impr-oye v 
workability in machining/by turning the metallographical structure ^ 
of products subject to impact load to a fine ferrite-perlite structure, 
without adopting the method of quenching and tempering, to obtain 
as strength a yield point (YP value) exceeding that by the method 
of quenching and tempering, and making the tensile strength (TS) 
smaller than that obtained by the method of quenching and 
tempering. 

Conventionally, products subject to impact load such as 
connecting rod. steering knuckle, crankshaft, etc.. for example, 
used to be manufactured by forging. 

^juf, for the manufacturing of ^connecting rod^ which is 
momentarily subject to a large impact load, the method of 
quenching and tempering was also used in combination with forging, 
to increase its strength. 

However, this method of quenching and tempering not only, 
requires a high manufacturing cost but also is unfit for products 
mass-produced at low cost like automobile parts, for example, 
today when reduction of manufacturing cost is strongly called for,, 
^rrd-t-Jfor that reason,%on-refining method capable of reducing 
manufacturing cost is coming to be adopted in place of the method 
of quenching and tempering. 

This non-refining method consists>nJorcibly air cooling, after 

forging, high-temperature products >K around 1200t: immediately^ ^ 

O ^ ffj 

to around 500*C . O 

O 
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By the way, with the non-refining method by which high- 
temperature products at around 1200t: are forcibly air cooled, 
after forging, immediately to around 500^0 , the yield point (YP 
value) drops although the tensile strength (TS) remains at about 
the same level. as with the method of quenching and tempering, and 
its value expressed by dividing the yield point by the tensile 
strength, i.e. value expressed in yield ratio (YR) is approximately 
0.6. For that reason, this drop of yield point (YP value) as 
compared with the method of quenching and tempering puts an 
obstacle to reduction of weight of forged projects, while on the 
other hand a high tensile strength (TS) still remaining at about the 
same level as in the method of quenching and tempering means 
poor workability in machining in the same way as products 
manufactured by the method of quenching and tempering, and such 
were problems with the non-refiriing method. 

SUMMARY OF THE INVENTION 
In view of s^cj problems with conventional forging methods, 
the objective of the present invention is to provide a forging 
method rA a ii 7 ed in^ 4,uoh a way that ^ improves workability in 
machining by turning the metallographical structure of products 
subject to impact load into a fine ferrite-perlite structure, without 
adopting the quenching and tempering method, to obtain, as 
strength, a yield point (YP value) exceeding that obtained by the 
quenching and tempering method, and reducing the tensile strength 
(TS) compared to the quenching and tempering method 

To achieve said objective, the forging method according to 
the present invention is charac^^ y 
Manufactured by adding at le s ast one kind of group >S metalij h^a+&d A 
\o a temperature suitable for hot forging. awL^ bT?mg-+^¥&l to 



a prescribed shape, c^ed.-aAd^en tHOd'for a prescribed set 

time in a furnace at a tempering temperature, and 1)6 then further ^ 

-e«S£aJl to normal temperature by natural cooling. 

i+w'^Vt ' i s'^d e s??)^Te ,r Vo T 8 et the "tempering temperature" at a ^ 
temperature in the range of 500 -.700? and the "prescribed set 
time" for 30 - 60 minutes. 

In this forging method, a forged material manufactured by 
adding at least one kind of group 5 metaUjT to metal material 
consisting of perlite. fe'rrite. etc.^which are usually used as forged 
materials, is heated to a temperature suitable lor hot forging >n4 
^tSffiolflfl to a prescribed shape.^c^g. W^then ^ernxj held 
fo V r a prescribed set time in a furnace at a tempering temperature, 
and is^urther cooled to normal temperature by natural cooling. ^ 
fHw^l&t^aion, group 5 metals such as vanadium, niobium, etc. S 
*^ added to the forged material can precipitate, on Jerrite.^ine carbon, 
nitride^mainly e omp i ib ed g f added elements. and A enable the setting 
of a high yield point (YP value) with high rigidity and strong 
resistance'" to impact load because of the f in e meta biographical 
structure of fine ferrite + peril te^rrmking it possible to reduce the ^ 
weight of forged products, control a low tensile strength (TS), and 
thanks to the fine metallographical structure of fine ferrite + perlite, 
improve workability in machining, thus promoting the reduction of 
manufacturing costs for forged products. 

^SSStS^Xh^ of the forged materia, 

shall preferably be set in the range of 1150 ~ 1250?. 

This promotes melting into a solid solution of group 5 metals 
such as vanadium, niobium, etc. added to the forged material tfrn^ 
yden they a^e' cooled and precipitated, the texture of the forged 
material is strained with the precipitate, and precipitates as a large 
volume of fine carbon nitride, while the strength of the forged. 



material increases because the metallographical structure 
becomes fine. 



BRIEF DESCRIPTION OF THE DRAWINGS . ^ ^ 
Fig. .1 is an explanatory drawing of ^e forging process 

showing th r f n rm nf nn nmhnrf.mnnt nf -th e for -w in mfith^ according 

to the present invention. 

Fig 2 is an explanatory drawing of temperature changes in 

the same forging process ac above . 

Fig. 3 is a graph showing the relations of hardness and yield 
rate between an embodiment of the present invention and 
conventional products (conventional non-refining method and 
conventional method of quenching and tempering). 

T^g^s^howjMnicroscopic pictures of metallographical texture, 
^'(A^^eirlg a microscopic picture of the metallographical texture of 
^ the embodiment of the present invention expanded at a 
magnification of 400,^B) b^+ag 5 a microscopic picture^ of the same 
expanded at a magnification of 100000, and Jc) tnuxLQ a 
microscopic picture of the metallographical texture of a 
conventional product (conventional non-refining method) expanded 
at a magnification of 400, respectively. 



DETAILED DESCRIPTION OF THE INVENTION 
An embodiment of the forging method according to the 

present invention will be explained below based on drawings. 

Fig. 1 and Fig. 2 indicate processes of the forging method of 

the present invention. 

Generally, products like automobile parts, etc. momentarily 

subject to impact load such as connecting rod, steering knuckle, 

crankshaft, etc., for example, used to be manufactured by ^ 



^method of forgin^hich. Is a method suitable for high strength, low </ 

A cost and mass production. , . __^; c ^ . 

The present inventions-r ea li zed b y imp r ovin g th in m e t h o d^rs-a^ 
'^SS^S^^orqB6 material, manufactured by adding at least 
one kind of group 5 metal^ such as vanadium, niobium, tantalum, 
dubnium, etc. to metal material consisting of perlite, ferrite, etc^ ^ 
which are usually used as forged material, is heated y . _ m ^ J 

to a temperature suitable for hot f orging, ar«lr- a f «er forgin g to 
prescribed shape, cooled, a- nd trren held for a prescribed set time in 
a furnace at a tempering temperature/ and ^ further cooled to ^ 

normal temperature by natyral cooling. . n# *-/;-*57?«* ^^'^/StJi 

.. ___£W' ,ri *-^ ut-l. .r.f.r.bl..-»— V?**, 



In tM^^J-w-trr uup 5 i n»la<» , xK-t» preterable^-w-ax ^.w^ 
vanadium or niobium which are easy to obtain and inexpensive^ 
thou i 



trie added volume.may be very small^ about 0.03 to 0.3 



te a 

wt% a g ainst the forged material^^t^r-examp+e. 

When ^**o+<mn_ hot forging by using this forged material, 
the heating temperature shall be set slightly lower than the heating 
temperature suitable for conventional hot forging (this heating 
temperature varies also depending on the type of forged material) 
or^aV 'about 1200 "C ± 50 , in the case where the heating 
temperature suitable for conventional hot forging is around 1250*0^ 
fdr example. 

By setting the heating temperature of forged material as 
described above, it becomes possible to promote melting into solid 
solution of group 5 metals such as vanadium, niobium, etc.^added 
loathe forged materia^a^d,, when Tt^ety 'aro cool a ri and precipitate-, 
the texture of the forged material is strained with the precipitate 
and precipitates as a large volume of fine carbon nitride, 
increasing the strength of the forged material. 
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And, this forged materia^he'ated to a temperature suitable for 
hot forging^is molded to^prescribed shape by hot forging using dies. 

This hot forging process is the same as that in the 
conventional non-refining method and method of quenching and 
tempering. 

After the forging, the forged product released from the die is 
cooled, by natural cooling, to a temperature close to the 
temperature at which group 5 metals^such as vanadium, niobwm^ 
etc. can easily precipitate, on the ferrlte *?ine carbon"nitrid£mainly 
oef^asSiLei added elements. This cooling temperature, which is 
not particularly restricted, will be set for approximately 600 to 
SOCC . 

This natural cooling may be made naturally during 
conveyance on the conveyor where the forged products discharged 
from the forging system are carried continuously to the heating 
furnace of the subsequent process, or made forcibly by such means 
as blowing air with a blower to the forged products on the conveyor, 
etc. These methods can be adopted selectively as required, 
depending on the carrying distance from forging system to heating 
furnace, required carrying time, etc. 

In this way. forged products cooled to approximately 600 to 
800*C are supplied into the heating furnace. 

It is so arranged that, in this heating furnace, the forged 
products can maintain a temperatureMn the tempering temperature ^ 
area or 500 to 7 0 0 *C ,-+OT--e"x"&rrvpd e • 

In this case, since the thermal energy of the forged products 
supplied into the heating furnace is set slightly higher than the 
temperature in the heating furnace, the set temperature is 
maintained in the heating furnace without hardly any heating 
except in the early period of operation, enabling energy-saving 



treatment (of the forged products). 

The holding time of this tempering temperature will be. set for 
a time necessary for the group 5 metals such as vanadium, ni^ium. 
etc. to precipitate, on the ferrite. Jine carbon^ nitride^ mainly ✓ 
^ro^^f- added elements. ££'30 'to 60 minutes or so, for 
example. 

In that case, use of*heating furnace is not always necessary, 
if it is possible to maintain the prescribed temperature during the 
time necessary for precipitating, on the ferrite, A fine carbon nitride^/ 
^mitn\y A oitTrpT^e^f added elements, by using an oven such as heat 
insulating oven, etc. 

As described above, after the forged products are maintained 
at 500*0 to 700*C in the heating furnace for approximately 30 to 
60 minutes, to make the group 5 metals such as vanadium, niobium 
etc. precipitate, on the ferrite, as fine carbon^ nitride^mainly 
e^flvpw^a^o-f-added elements, the forged products are taken out 
from the heating furnace, and cooled to normal temperature by 
natural cooling, into products. 

This makes it possible to realize a fine metallographical 
structure close to that obtained by normalizing and set a high yield 
point (YP value) for high rigidity and strong resistance to impact 
load, and to thus sharply improve the yield ratio (YR). As a result, 
reduction of weight can be achieved and yet the tensile strength 
(TS) can be controlled low, eTratotfTTg-to o bta in forged products with 
improved workability in machining. 

Table 1 and Table 2 indicate differences between the non- 
heat treated carbon steel for machine structure (S35C) to which are 
added 0.26% vanadium and 0.026% niobium of an embodiment of 
the forging method according to the present invention and 
conventional products (products by conventional non-refining 



method and conventional method of quenching and temperin< 
(carbon steel for machine structure with equivalent carbon conten 
(S40) (Table 2 (A)) and with equivalent strength value (S55C 
(Table 2 (B)))). 



[Table l] 



Item 


Present 
invention 


Non-refining method 


Heating temperature for 
forging 


1220 *C 


1220 *C 
Blast cooling 

(to soot:), 

and air cooling after that 


Supply temperature for 
heating furnace after 
natural cooling 


800 1: 


Set temperature in heating 
furnace 


600 *C 


Set temperature holding 
time 


30 minutes 



8 



For sJjd^ method of quenching and tempering, data were 
borrowed from ASME Hand Book (1954). 

Fig. 3 indicates the relations of hardness and yield rate 
between an embodiment of the present invention and a 
conventional product {conventional non-refining method and 
conventional method of quenching and tempering). 

£$£^C shovffi microscopic pictures of metallographical 

texture. 

Fig. 4 (A) is a microscopic picture of the metallographical 
texture of the embodiment of the present invention expanded at a 
magnification of 400, Fig. 4 (B) is a microscopic picture of the same 
expanded at a magnification of 100000, and Fig. 4 (C) is a 
microscopic picture of the metallographical texture of a 
conventional product (conventional non-refining method) expanded 
at a magnification of 400, respectively. 

From those microscopic pictures, we can see that the 
metallographical texture of an embodiment of the present invention 
S^a fine texture. 

Moreover, as it is apparent also from the microscopic picture 
expanded at a magnification of 100000 indicated in Fig. 4 (B), fine 
carbon nitride mainly composed of added elements is precipitated 
on the ferrite, showing improved strength of the forged material. 
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CLAIMS 

1. A forging method characterized in that a forged material 
manufactured by adding at least one kind of group 5 metals is 
heated to a temperature suitable for hot forging, and after forging 
to a prescribed shape, is cooled and then held for a prescribed set 
time in a furnace at a in the tempering temperature, and is further 
cooled to normal temperature by natural cooling. 

2. A forging method as defined in Claim 1, wherein the 
heating temperature of the forged material is set in the range of 
11 50 - 1 250"C . 
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ABSTRACT 

The objective of the present invention is to provide a forging 
method - u j aliE U tl in a vray-lQ improvefrworkability in machining, by 
turning the metallographical structure of products subject to impact 
load to a fine ferrite-perlite structure, without adopting the method 
of quenching and tempering, to obtain, as strength, a yield point 
(YP value) exceeding that obtained by the method of quenching and 
tempering, and making the tensile strength (TS) smaller compared 
with the method of quenching a nd temperinj g^^ ^^f^JL hfl* 

U— Is— e u a r raim u U ihat ^r tor god- materialA manuf act u rod b y 
addi n g at least one kind of group 5 metal#/*is heated to a 
temperature.suitable for hot f orging f ar«-d-;^fter forging to prescribed 

cooUnfl holding 

shape, <e^e+e-d, and thon her d for a prescribed set time in a furnace 
at a tempering temperature, and^ is further cooled to normal 
temperature by natural cooling. 
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